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Find x, y, z and w from the equations 

x* + y 4 +2 4 +x* +y« +2«— 112, 
a; 4 +2 4 + w 4 +z* +2* +v>* —382, 
* 4 +y 4 +m? 4 +a,-» +y» +v>* -294, 
y 4 +2 4 + w* +y* +2* +m>* — 364. 

40. Propowd by B. F. BtTRLBSON, Ontidt OmU«, N.w York- 

Find by quadratics all the possible values for x and y in the equations 
.r 3 +y»=&=35,....(l), and.r»+y*=<i=13:...(2). 

41. PnptMd by A H BULL, Hilliboro, niinoii. 

In a right angled triangle there are given, the bisectors of the acute angles. 
Required the triangle. 



GEOMETRY. 



CoainoUi by B P- PINKBL, Kiddtr. Mo. AU oontribotioni to thil department iboald bo Hnt to him. 



SOLUTIONS TO PROBLEMS. 



28. Prepoied by Profeuor EKNRY BEATON, M. 8., Atlmtio, Iow». 

Through three given points to pass two spherical surfaces tangent to a given 
sphere. 

Solution by 0. B. M. ZEBR, A. M , Principal of Higb Sobool, SUunton, Virginia 

I^et .1, B, O be the three given points.and E the given sphere. 

Through A,- B, (' describe 
any sphere cutting the sphere E m 
Let I) In 1 this sphere- Let the 
planes through A, B, (' and the 
intersection of E, I> intersect in 
the line EG. Through FG pass 
the planes Elf, GO tangent to E 
at fi, T. Then the spherical sur- 
faces through AB('R and ABCT 
will be the surfaces required. 

For draw the diameter of D 
perpendicular to the plane ABC, 
then perpendicular to this diam- 
eter and through the centre of the 
circle made by the plane A, B, C, 

in the piano A, li, C draw the line S/f , also through the centre of the circu- 
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lur section made by the intersection of D, E and perpendicular to the line join- 
ing their centres in the plane KL draw the line SI intersecting the lino S/f at 
.S* Draw SR, ST. Then the proof is the same as that for problem 18. 

Alto tolrttt by Prof tutor If. <!. WHITAKKR. 

29. Propowd by H. W. H0L7GR0SS, Superintendent of Sohooli, Pottereburg, Ohio. 

If the two angles at base of a triangle are bisected: and through the point of 
meeting of the bisectors a line is drawn parallel to th<; base, the length of the par- 
allel between the sides is equal to the sum of the segmenls of the sides between the 
parallel and the base. 

Solution by I. L. BEVERAGE, Mjntjroy. Virginia; I- W. TAYLOR, Btroa, Ohio; and the 
PROPOSER 

Let AB('\w any triangle, AFatul ///'the bisectors of the angles .1 
and B, respectively. Through /'draw I)E parallel to A/i. Then Z DFA 
= Z FA B, l>cing alternate interior angles of parallel lines. But lDAF= 
I FAB, A F being the bisector of z DAB. 

.: LDAF-LDFA. .-. The triangle A DF 
is isosceles and side AD=aide-DF. In like manner 
it may be shown that FE= EB. 

.'. DF+FE, or DE, = AD+ BE. Q.E.I). 

This problem whs solved in sliirhtly dlfter^nt waya by J, \V, Wotton. 
H.H.M Ztrr.Cooptr D. Srhiiut/, MA. Orubtr. ./. K. Kllwood. R II- 
Young. P. S. Btrg.John Fought. ./ ('. Cnroin. P. (,'. Culltii. J. P. IV 
Hrhtftr «n4 H. C. Whilaktr. 

30. PropoMd by CHARLES E. MYBRS, Canton, Ohio. 

A circle containing one acre is cut bv another whose center is on the circum- 
ference of the given circle, and the area common to both is one-half acre. Kind the 
radius of the cutting circle. 

Sshtion by J. W. WATSON, Middle Creek, Ohio; W. L. HARVBT, Portland, Maine, J. T. PAIR- 
OHILD, Ada, Ohio; P. S. BBRO, Apple Greek, Ohio; and JOHN DOLMAN.Jr., Philidelphia, PennsylTania 

Let be the center of the circle. A the point on the circumference 
which is tho center of the cutting circle, and R its radius. 

With A as a center and radius R d raw 
the arc BCD cutting the circumference at B and 
D. Join A O and produce it to ('. Join OB, 




OB and AB. Put; 



-W(S)- 



■ 7.13b' rods, rad- 



ius of the first circle. Put Z BA 0=*- Z OBA=». 
Then Z BOA=-*-20, <<BCA*~ ^CBA 




Sector BOA* 



2* 



, sector BAC- 






ABAO=iRr*in ». 



Then we have y — ■'+ — $Rr sin 6»= 



~1~ 



But R=-2r cos ». 



